Role of microRNA-214-targeting phosphatase and tensin homolog in advanced glycation end product-induced apoptosis delay in monocytes.
Advanced glycation end products (AGEs) delay spontaneous apoptosis of monocytes and contribute to the development of inflammatory responses. However, the mechanism by which AGEs affect monocyte apoptosis is unclear. We studied the role of microRNA-214 (miR-214) and its target gene in AGE-induced monocytic apoptosis delay. Using microRNA (miRNA) microarray and stem-loop, quantitative RT-PCR assay, we studied genome-wide miRNA expression in THP-1 cells treated with or without AGEs. Significant upregulation of miR-214 was consistently observed in THP-1 and human monocytes treated with various AGEs, and AGE-induced monocytic miR-214 upregulation was likely through activation of receptor for AGEs. A striking increase in miR-214 was also detected in monocytes from patients with chronic renal failure. Luciferase reporter assay showed that miR-214 specifically binds to the phosphatase and tensin homolog (PTEN) mRNA 3'-untranslated region, implicating PTEN as a target gene of miR-214. PTEN expression is inversely correlated with miR-214 level in monocytes. Compared with normal monocytes, AGE-treated monocytes and monocytes from chronic renal failure patients exhibited lower PTEN levels and delayed apoptosis. Overexpression of pre-miR-214 led to impaired PTEN expression and delayed apoptosis of THP-1 cells, whereas knockdown of miR-214 level largely abolished AGE-induced cell survival. Our findings define a new role for miR-214-targeting PTEN in AGE-induced monocyte survival.